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I . Title of Invention 

Process for the preparation of a bcer-typc beverage 
2. Claims 

1 . A process for preparing a bcer-typc beverage wherein the wort is prepared from a 

starch-based glucose syrup, soluble proteihaceous material, water and hop. 

2. A process according to claim 1 wherein the starch-based glucose syrup is obtained 

from wheat, potato, com, sorghum, barley, rice, or tapioca. 

3. A process according to claim 1 wherein the protein is obtained from ^beat, potato, 

com, sorghum, barley, rice, or tapioca. 

4. A process according to claim 3 wherein the soluble proteinaceous material comprises 

at least one of the amino acids selected from the following group glutamine, 
aspartic acid, asparagine, glutamic acid, serine, threonine, lysine and arginine and 
wherein the amino acid composition and concentration is sufficient to enable 
fermentation with a brewer's yeast. 

5. A process according to claim 4 wherein the soluble proteinaceous material 
has the- following amino acid composition (g/lOOg protein): 
Asx: 2.5-8.0, Thr. 2.0-5.0,' Sen 4.0-63, Glx: 5.0-34.0, Pro: 3.0-15.0, Oly : 2.0- 
6.0, Ala: 3.0-6.0. Cys: 3.0-14.0 Val: 2.0-8.0, Met : 0.0-8.0, He: 1.0-5.0, Leu: 6.0- 
10.0, Tyn 2.0-4.0. Phc: 3.0-5.0, Lys: 1.0-14.0, His : 1 .0-5.0, Arg: 2.0-15.0, Trp: 0- 
1.0. 
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6. A process according to claim 1 or 2 wherein ihe starch-based glucose syrup 

comprises at least one of the fermentable sugars utilized by the brewer's yeast, 
glucose, fructose, galactose, sucrose, maltose and maltotriose. 

7. A process according to claim 6 wherein the starch-based glucose syrup has following 

composition (% on dry solids) : 

fructose : 0.5 - 5 %, dextrose : 1 0- 20%, dp2 : 35-60%, dp3 : 10-25%, dpn / 
malto-dextrines : balance. 

8. A process for preparing a beer-type beverage consisting of the following steps : 

Mixing a glucose syrup rich in fermentable sugars and other nutrients with a 
protein and/or amino acid mixture to obtain a •wort' type composition; 
Boiling the wort to pasteurise and add iso -alpha-acid-extract; 
Cooling the wort and aerate; 

Pitching with lager yeast and add hop/oil-emulsion; 

Fermenting the wort to convert the sugar to ethanol and carbon dioxide resulting 
in green or young beer; 

Maturing or "lagering" the fermented beer, generally by means of a second 
fermentation; 

Filtering, pasteurizing and packaging the beer. 
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9. A process for preparing a beer-type beverage consisting of the following steps : 
Mixing a glucose syrup rich in fermentable sugars and other nutrients with a 
protein and/or amino acid mixture to obtain a *wort* type composition; 
Boiling the wort with hop to add flavor; 
Clarifying and cooling the wort; 
Cooling the wort and aerate; 
Pitching with lager yeast; 

Fermenting the wort to convert the sugar to ethanol and carbon dioxide resulting 
in green or young beer; 

Maturing or "lagering" the fermented beer, generally by means of a second 
fermentation; 

Filtering, pasteurizing and packaging the beer. 
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3. Detailed Description of invention 
Technical field 

The present invention is in the field of the preparation of alcoholic beverages, 
more specifically the invention relates to a beer- type beverage. The normal process for 
producing beer makes use of malted barley or -wheat and sometimes adjuncts are added; 
together with hop this mixture which is known as wort is fermented. In the process of the 
present invention the malting process is completely abolished, a suitable amino acid (or 
peptide) composition and a sugar composition (glucose syrup) are separately prepared 
and the mixture thereof; together with hop and yeast, is directly fermented. 

Background of the invention 

Beer can be defined in general terms as an alcoholic beverage prepared by the 
fermentation of starch-based raw materials. The process for brewing beer consists 
essentially of two steps, malting and fermentation. The basic ingredients for beer have 
been unchanged over the centuries; they are: malted barley or malted wheat, water, hop 
and yeast. The following steps characterise the standard beer-preparation process. 

Malting of cereals by germination. The starting material is mostly barley used in 
the form of malt During the malting process the raw hard barley is converted to sweet 
tasting malt The barley kernel contains a germ, which takes up only a minor part of the 
volume of the kernel, the rest (the endosperm) being composed of proteinaceous cell 
tissue filled with starch, which serves as the nourishment for the young plant. The aim of 
the malting is to liberate enzymes, that solubilise the starch and the protein to bring them 
in a form accessible to fermentation. 
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The main types of enzymes that are developed during the malting process, are amy lo lytic 
and proteolytic enzymes. These enzymes break down the starch and proteins respectively 
to less complex water-soluble compounds, i.e. fermentable sugars, amino acids and small 
peptides. 

The resulting malt is subject of a lot of variation, not only due to the variable quality of 
the grain but also due to variation in growing and harvesting conditions (composition, 
microbiology, moisture level) the post-harvesting handling of the grain (drying, storage, 
mixing of qualities, microbiology, sprouting force...), but also by the malting process 
itself (types and amounts of amylolytic and proteolytic enzymes, level of lipoxygenases, 
under- or overmodification of the malt,...)- 

The malting is followed by a whole series of steps. 

Crushing the malted barley to obtain a 'grist'. Adding waters and hops to the grist to 
obtain the mash. Optionally, adding adjuncts such as corn grits, starch or glucose. 
Heating the mixture to allow the enzymes to react with the starch and the protein. 
Separating the resulting aqueous extract, known as 'wort' which is rich in fermentable 
sugars and other nutrients. Boiling the wort with hop to add flavours and to stop 
enzymatic activity. Clarifying and cooling the wort Fermenting the wort with yeast to 
convert the sugar to ethanol and carbon dioxide resulting in green or young beer. 
Maturing or lagering the fermented beer, generally by means of a second fermentation. 
Filtering, pasteurizing and packaging the beer. 
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The standard first stages of the preparation of beer (brewing) i.e. the preparation 
of the mash is also subject a lot of variation. Besides the variation of quality of the malt 
(composition, under- or overconverted malt, type and amount of amylolytic and 
proteolytic enzymes, concentration of lypoxygenases, etc.), also the wort preparation 
itself will influence the final quality of the beer grinding level (concentration of 
lipoxygenase and fat oxidation, germ grinding and fat oxidation...), efficiency of starch 
and protein conversion, boiling and enzyme inactivation (composition of fermentables, 
foaming properties,...), wort clarification will all influence the final quality of the beer. 

The wort production process is clearly highly critical and depends on a lot of 
variable factors. This makes the process difficult to control, unreliable and expensive. 
The production of malt is relatively expensive for several reasons, including the labor, 
time and equipment required. The cost is also due to the high price of barley of a suitable 
quality. Quality control of the wort is expensive and labour intensive. Moreover, the by- 
products of the wort production (drash) are expensive to dry, and have a low value. 
Replacement of the final wort by a correct mixture of fermentable sugars and -protein 
(free amino acids, small peptides...) and micronutrients for the yeast is therefore highly 
desirable. 

It has already become a common practice, provided it is allowed in the frame of 
food regulations, to add the so-called brewing adjuncts to the malted barley, thereby 
replacing a part of the barley. Suitable brewing adjuncts include, maize, rice, sorghum, or 
grits produced from them, and sugar. Preferably these adjuncts are made in the form of 
syrups, which can easily be fermented. Pre-hydro lyzed products are added to the malt 
mash and syrups are added to the wort at the time of boiling. The use of the brewing 
adjuncts needs to be carefully controlled to ensure that the product has a good taste, color 
and foam formation. 
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A lot of research has been undertaken to try to develop a fast and reliable process 
leading to beer of a constant and optimal quality. Possible solutions to the problems have 
been described in the following publications, which describe replacement of part of the 
(malted) barley. 

US patent 4,165,388 relates to a method for preparing Brewer's mashes wherein a 
part (up to 25%) of the malted barley is replaced with torrefied, expanded barley. This 
product is prepared by heating unmalted barley having a protein content of at least 12 % 
to a temperature sufficient to expand the barley to such a degree that a given volume of 
barley before heating weighs about 1.4 to about 1.75 times the weight of the same 
volume of barley after heating. 

US patent 5,273,762 relates to a process for the production of beer by fermenting 
wort comprising malted barley and a concentrated starch solution derived from barley, 
for example, in the form of the secondary fraction (B-starch) from a barley starch 
process, or a barley syrup derived from such a fraction. Only a part of the malted barley 
is replaced. 

International patent application WO 93/19160 describes a process for preparing 
brewery raw material from barley. The barley is ground in dry state, from the ground 
barley a tine fraction is separated by sifting which contains starch in abundance, and a 
little fat, protein, polyphenol and 6-glucan, and its particle size being 150 to 300um, for 
use as brewery material together with malt. The material of this process is used for 
replacing up to about 50% by weight of the malted barley. 

Dutch patent NL 1327104 describes a process for die preparation of a beer-type 
beverage wherein in order to prepare the wort, proteolytic and di astatic enzymes are 
added to unmalted gram, preferably barley, followed by a temperature treatment at 
different temperatures and for different time spans. In this way the desired ratio of 
fermentable and non-fermentable carbohydrates is obtained. 
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These patents however solve only partially some drawbacks of the normal 
brewing process. The invention that is described herein overcomes most of the drawbacks 
of the malting and brewing processes of beer production. 

Summary of the invention 

The present invention describes a process for preparing a beer-type beverage 
wherein the wort is prepared from a starch-based glucose syrup, soluble proteinaceous 
material, water and hop (and wherein no malt is used). Thus a method is disclosed for the 
preparation of a beer-type beverage wherein the malting step is abolished. 

The wort is prepared by mixing a sugar (or carbohydrate) composition such as a 
glucose syrup, with a proteinaceous material in which, amino acids and/or small peptides, 
high molecular weight soluble proteins and micronutrients are present, hops and water (if 
necessary). This mixture is then boiled and fermented after cooling with a suitable yeast 
strain. Preferably, the carbohydrate composition is a starch-based glucose syrup and the 
protein source is cereal based. The carbohydrate syrup composition and the amino 
acid/small peptide composition are such that they are adapted to the yeast strains which 
are used for the fermentation. 

The carbohydrate composition is also important for the mouthfeel of the beverage. 
Carbohydrate compositions of syrups, which are found to be suitable for preparing beer- 
type beverages, should contain at least 60 % fermentable sugars on dry substance. 
Fermentable sugars utilized by the brewer's yeast are glucose, fructose, galactose, 
sucrose, maltose and maltotriose. This sugar composition can be obtained from starch, 
dextrin, sucrose or any other industrial source. The exact carbohydrate composition can 
vary with the strain of yeast used to brew the beer and should be determined by a 
traditional wort analysis. 
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The amino acid/small peptides composition is chosen in such a way that all amino 
acids essential for growth of the yeast type, used are present. Preferably the composition 
comprises at least one of the amino acids selected from the following group: glutamine, 
aspartic acid, asparagine, glutamic acid, serine, threonine, lysine and arginine; provided 
that the amino acid composition is sufficient to enable fermentation with a brewer's 
yeast. 

The present invention also relates to a beer-type beverage obtained by the new 
process. 

Detailed description of the invention 

Basically, the present invention discloses a process for making beer wherein up to 
100% adjuncts are used. Malt, which is normally used, is replaced with a glucose syrup 
and a protein fraction. By making the right choice the composition of the mixture 
resembles wort and the adjunct conversion and mashing have become superfluous. The 
present invention describes the process of making a beer-type beverage wherein the wort 
is prepared by mixing glucose syrup, a protein fraction and hop. 

After boiling and cooling the wort, yeast is added, the wort is fermented and the further 
process is identical with the normal beer preparation process. Extensive introductions to 
brewing science are available and include: Malting and Brewing Science J.S. Hough (2 
vol.) (1982), Mouterij- en brouwerij technologie, G. Baetsle, (1984) and cursus Mouterij 
en Brouwerij , S.Samay (1998). 

The process for preparing a beer-type beverage, as disclosed in the present patent 
application, consists essentially of the following steps: 

Mixing a glucose syrup rich in fermentable sugars and other nutrients with a 

protein and/or amino acid mixture to obtain a * wort' type composition; 

Boiling the wort with hop to add flavour; 

Cooling and clarifying the wort; 

Fermenting the wort with yeast to convert the sugar to ethanol and carbon dioxide 
resulting in green or young beer; 
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Maturing or lagcring the fermented beer, generally by means of a second 
fermentation; 

Filtering, pasteurizing and packaging the beer. 

The present invention is -based on the recognition that it is essential that the wort 
comprise certain carbohydrate and proteinaceous components. The composition has to be 
chosen in such a way that the yeast can ferment and produce alcohol from the sugars the 
second prerequisite is that the composition is such that the product has all desirable 
characteristics in terms of taste, mouthfeel, aroma, foam formation and -stability. It is 
known that a good tasting beer cannot be obtained starting from 100% com or wheat 
starch, as this material would not contain enough protein. After analysis of typical wort 
compositions it was found that the mixing of certain commercial glucose syrups with a 
protein source rich in micronutrients of the yeast would result in a wort-like composition. 
Surprisingly, fermentation of such a composition resulted in a beer-type beverage having 
ail the characteristics of beer, including color, mouthfeel, foam formation and -stability, 
taste, alcohol content and shelf-life stability. 

The glucose syrup is prepared from starch. The starch is obtained from tapioca, 
wheat, corn, sorghum, potato, barley or rice, preferably wheat is used as the basis for the 
starch. The starch is isolated by the normal processes, which have extensively been 
described in the literature. 

The starch is further treated in order to degrade amylosc and amylopectin to such 
a degree that the product becomes available to yeast fermentation. The carbohydrate 
composition is determined in such a way that the carbohydrate as a mixture of starch 
product and the part which is added with the protein fraction resembles the carbohydrate 
composition normally found in the wort. This is a composition which contains a ratio of 
fermentable and non-fermentable carbohydrates which is in agreement with the 
carbohydrates which are preferentially used by the selected yeast strain. 
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Yeast can use dextrose, fructose, maltose and maltotriose as a carbon source, 
higher polymers of glucose are not metabolized by brewer's yeast. A viable yeast in the 
active growth stage is able to utilize fermentable carbohydrates immediately. However, 
the rate of maltose utilization is subject to catabolic repression by glucose, care should 
therefore be taken to utilize a composition which does not contain too much glucose. The 
wort was found to contain from 40 to 90% of fermentable sugars expressed as dpl-dp2- 
dp3 (dp =dcgree of polymerisation). 

Carbohydrate compositions of syrups, which are found to be suitable for preparing the 
beer-type beverage of the present invention are those containing at least one of the 
following fermentable sugars utilized by the brewer's yeast; glucose, fructose, galactose, 
sucrose, maltose and maltotriose. 

A more specific mixture of carbohydrates suitable for performing the process of the 
present invention is (in % on dry weight basis): 
fructose 0.5 - 5 % 

dextrose 10-20% 
dp2 35-60% 



dpn/maltodextrins balance 

The specific syrup (Ceres tar CfrSweet™M015 1 6) which was used in the example had 
the following composition : 



dp3 



10-25% 



dry substance 
dextrose equivalent 



% 



51,3 



SO 
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carbohydrate composition (% on dry substance) : 



dextrose 



12 



maltose 



47 



maltotriose 



16 



higher sugars 



25 



The protein fraction may be extracted from any cereal source (or bran or fiber) as 
long as it contains the amino acids, which are essential for the yeast that is used for 
fermentation. The amino acids may be prepared from the same source as where the starch 
comes from, it is also possible to use the protein obtained from another source. A 
preferred source is the wheat soluble protein fraction. To be able to use the protein 
fraction the proteins are pre treated and blended in such a way that a composition of 
peptides and amino acids is obtained which is in accordance with the needs of the yeast 
strains, which are used for fermentation. 

The protein fraction should contain a certain amino acid composition. Aspartic acid 
asparagine and glutamic acid are effective as single amino acid source. 
Amino acids have been classified according to the time taken by brewer's yeast to take 
up 50% of each acid from the brewer's wort Four groups are distinguished from fastest 
to least well absorbed. 

Group A : Glutamine, aspartic acid, asparagine, glutamic acid, serine, threonine, lysine, 
arginine. 

Group B : Valine, methionine, leucine, isoleucine, histidine. 

Group C : Glycine, phenylalanine, tyrosine, tryptophan, alanine, ammonia. 

Group D : Proline. 
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A suitable amino acid composition contains the following amino acids (in g/lOOg 
protein): 

Asx: 2.5-8.0, Thr: 2.0-5.0, Sen 4.0-6.5, Glx: 5.0-34.0, Pro: 3.0-15.0, Gly : 2.0-6.0, Ala: 
3.0-6.0, Cys: 3.0-14.0 Val: 2.0-8.0, Met : 0.0-8.0, He: 1.0-5.0, Leu: 6.0-10.0, Tyr: 2.0-4.0, 
Phe: 3.0-5.0, Lys: 1.0-14.0, His : 1.0-5.0, Arg: 2.0-15.0, Trp: 0-1.0. 

The protein solution used in the present case was a purified water extract from wheat 
flour, rich in free- and easily absorbable amino acids such as glutamin and asparagine and 
their respective acids, and leucine. The dry solids content of this water extract is 2,5 to 
7,5 % ds which consist of: 18-25 % (w/w) protein; 1,25-1,5 % amino acids; 2,5-5 % 
starch. It further contains 20-30 % reducing sugar; 18-25 % pentosans; 1-1,25 % beta 
glucans; 2,5-7,5 % lactic acid, and a lot of micronunients for the yeast(l,5-2^ % 
potassium; 0,15-0,2 % magnesium;; 0,15-0,4 % sulphate; 1-3 % phosphate). This protein 
rich solution was treated by means of specific proteolitic enzymes (Umamizyme; 
FlavouTzyrne; Sternzym B5026; Sternzym B5021; Sumizyme FP; Promod 192P), and 
therefore it consisted of the correct level of free amino acids and peptides and soluble 
HMW proteins. It is aimed to become 100-200 mg Free Amino Nitrogen per liter final 
wort before fermentation. The specific enzymatic treatment has been done in such a way 
that undestred peptide tastes are eliminated and the minimum quantity of free amino 
acids are made available. 

The advantage of the present process is that there is an optimal control over the 
composition of the carbohydrate fraction and of the protein fraction. 
This makes it possible for the brewer to skip the malting and the brewing process. Mixing 
of the carbohydrate composition and the protein composition is done in such an amount 
and ratio as to obtain an optimal composition in relation to the optimal growth medium 
composition of yeast which is used for fermentation. 
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The process of the present invention is easily adaptable to other yeast strains. The 
process without the malting step is much cheaper than the process wherein the malting 
step is performed. The malting and brewing processes require skilled persons and is 
critical to the process moreover it takes time and space to perform the process in a 
optimal way. All this has become superfluous when the process of the present invention 
is applied. 

The process of the present invention is also faster so that in times of an increased 
demand it becomes possible to immediately increase the production. With the standard 
process the brewers generally have a problem in summer as it is difficult to predict the 
amount of beer which is needed and when weather improves suddenly, then not enough 
malted material is available to increase beer production. With the process of the present 
invention the fermentation can start almost immediately when demand rises. 

The process is also better reproducible as the composition of the feed streams are 
easy to analyze and better to control than the malting of barley. The enzymatic reaction 
which serves to optimize the carbohydrate and amino acid compositions in normal 
brewing process is highly critical and depends on a lot of variables such as type of barley, 
malting time, temperature etc. Moreover, undesirable enzyme activities such as the 
formation of fat oxidising enzymes (lipoxygenase) is excluded, as is the formation of pro- 
oxidation products like alpha and beta acids. This undoubtely leads to much better 
controlled quality of the final beer. . 

The process of the present invention resulted in a beer-type beverage having 
characteristics which are similar to that of normal beer. 
The process of the present invention is disclosed in the following examples. 
The fermentation and further treatment are the same as the normally employed process 
and although there may be some variations between the different brewers the present 
process can be applied in the existing equipment and does not require modification 
except for the absence of the malting step. 
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Example 1 

Beer preparation using the high gravity process 

32 kg of glucose syrup (81% dry substance, 51 DE, commercially available as 
CERESTAR 01635) was blended with 125 liter of protein solution (4% ds). 40 g of 
hop extracts (PhiC02 1996 - Pfizer) are added to the mixture. The pH was corrected to 
5.2 and 40 g of caramel was added to improve the color to 7 EBC 
The protein solution used in this example was a purified water extract from wheat 
flour, rich in free and easily absorbable amino acids like glutamin and asparagine and 
their respective acids, and leucine having a dry solids content of 4% ds and containing 
18% (w/w) protein- This protein solution was not hydro lysed and therefore it consisted 
of amino acids, and peptides and (small) proteins. The amino acid composition of this 
solution was determined and gave the following result (g/lOOg protein) : Asx: 5.7 
(3.5-7.2), Thr: 3.3 (2.6-4.5), Ser: 6.5 (4.2-6.1), Glx: 18.2 (5.9-32.9), Pro: 8.4 (3.3- 
14.4), Gly : 4.5 (2.8-5.6), Ala: 4.3 (3.6-5), Cys: 7.5 (3.5-12.8) Val: 4.4 (2.2-7.3), 

Met 3.2 (0.4-7.9), He: 2.8 (1.4-3.7), Leu: 8.5 (6.7-9.6), Tyn 2.5 (2.2-3.0), Phe: 3.9 
(3.2-4.5), Lys: 7.9 (1.5-12.3), His 2.6 (1.9-3.8), Arg: 8.0 (2.8-14.6), Trp:0.2 (0-0.5). 

The "wort" was boiled for one hour. After cooling to 10°C, the density of the wort was 
16°Plato and diluted to 14°Plato. 

The wort was pitched with a strain of the Saccharomyces carlsbergensis at 1.3 kg/hi. 
The wort was pumped into the fermentation tanks and fermented at constant 
temperature of 1 1.5°C for 19 days. 

After fermentation the beer was chilled to -l.5°C and lagered for one week at 0°C. 
After the aging period, the beer was given a final filtration and is pasteurized before 
bottling. 

The product was found to have a satisfactory beer taste. 
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Example 2 

Beer-type beverage preparation 

23,4 kg of glucose syrup (80% dry substance; 51,3 DE, commercially available as 
CERESTAR 01516) was blended with 176 liter of protein rich solution (about 4% 
ds). 95 g of hop pellets (cv. Hallertau Magnum) is added to the mixture. 

The pH of the mixture has a value of 5,2 . 
The protein solution used in this example was a purified water extract from wheat 
flour, rich in free and easily absorbable amino acids like glutamin and asparagine and 
their respective acids, and leucine.The dry solids content of this water extract is 2,5 to 
7,5 % ds which consist of: 18-25 % (w/w) protein; 1,25-1,5 % amino acids; 2,5-5 % 
starch; 20-30 % reducing sugar; 18-25 % pentosans; 1-1,25 % beta glucans; 2,5-7,5 % 
lactic acid; 0,2-0,3 % sodium; 1,5-2,5 % potassium; 0,15-0,2 % magnesium; 0,5-1 % 
chlorine; 0,15-0,4 % sulphate; 1-3 % phosphate. This protein rich solution was treated 
by means of specific proteolitic enzymes (Umamizyme; Flavourzyme; Sternzym 
B5026; Sternzym B5021; Sumizyme FP; Promod 192P), and therefore it consisted of 
the correct level of free amino acids and peptides and soluble HMW proteins. It is 
aimed to become 100-200 mg Free Amino Nitrogen per liter final wort before 
fermentation. The specific enzymatic treatment has been done in such a way that 
undesired peptide tastes are eliminated and the minimum quantity of free amino acids 
are made available. 
The "wort" was boiled for one hour. 

This wort was pumped into a whirl pool separator in order to separate deposits before 
transferring the wort through the cooling unit, where the wort also was aerated. 

After cooling to 1 5°C, the density of the corrected wort was 1 2 °Plato. 

The wort was pitched with lager yeast , a Saccharomyces cerevisae . 

The wort was fermented at a constant temperature of 12°C for 14 days. 

After fermentation the "beer" was cooled and matured for one week at 0°C. 
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After the aging period, the beer was given a final Kieselguhr fihration and was Filled 
in 1 0 liter kegs. 

The product was found to have a satisfactory "lager-beer" taste. 
Example 3 

Beer-type beverage preparation 

20 kg of glucose syrup (80% dry substance; 51,3 DE, commercially available as 
CERESTAR 01516) was blended with 1 80 liter of protein solution (ca 6,5 % ds) and 1 kg 
spray dried malto dextrin (CERESTAR 01910). 
The pH of the mixture has a value of 5,8. 
The protein solution used in this example was a purified water extract from wheat 
flour, rich in free and easily absorbable amino acids like glutamin and asparagine and 
their respective acids, and leucine.The dry solids content of this water extract is 2,5 to 
7,5 % ds which consist of: 18-25 % (w/w) protein; 1,25-1,5 % amino acids; 2,5-5 % 
starch; 20-30 % reducing sugar, 18-25 % pentosans; 1-1,25 % beta glucans; 2,5-7,5 % 
lactic acid; 0,2-0,3 % sodium; 1,5-2,5 % potassium; 0,15-0,2 % magnesium; 0,5-1 % 
chlorine; 0,15-0,4 % sulphate; 1-3 % phosphate. This protein rich solution was treated 
by means of specific proteolitic enzymes (Urnamizyme; Flavourzyme; Sternzym 
B5026; Sternzym B5021; Sumizyme FP; Promod 192P), and therefore it consisted of 
the correct level of free amino acids and peptides and soluble HMW proteins. It is 
aimed to become 100-200 mg Free Amino Nitrogen per liter final wort before 
fermentation. The specific enzymatic treatment has been done in such a way that 
undesired peptide tastes are eliminated and the minimum quantity of free amino acids 
are made available. 
The "wort** was boiled for one hour. 

At the end of boiling, iso-alpha-acid -extract was added. 

The wort was pumped and aerated via the cooling unit directly to the fermentation 
vessel. 
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After cooling to 1 5°C, the density of the corrected wort was 12 °Plato. 

The wort was pitched with lager yeast , a Saccharomyces cerevisae; also hopoil- 
emulsion was added. 

The wort fermented at constant temperature of 12°C for 1 2 days. 

After fermentation the "beer" was cooled and matured for one week at 0°C. 

After the aging period, the beer was given a final Kieselguhr filtration and was filled 
in 10 liter kegs. 

The product was found to have a satisfactory "lager-beer" taste. 



4. Abstract 



The present invention relates to a process for the preparation of alcoholic 
beverages, specifically a beer-type beverage. The process is characterized in that the 
malting step is completely abolished. In the disclosed process a suitable protein 
composition and a glucose syrup are separately prepared and the mixture thereof together 
with hop or hop extracts and yeast is directly fermented. The process is economical, fast 
and reliable and results in a good tasting beer-type beverage having a constant quality. 
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8) A^±l=»»*4i4i:C%lz»fe3btfc* 0 
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[3S3RH2] 7 r >^>lc^r5< y;m— x :7 



7X^7*>B, 7X/^^X y;u$£>&. -b 
&SiRS*iS7 5</ £ t— a***K fit 



Asx: 2.5-8.0, Thn 2.0-5.0, Ser: 4.0-6.5, Gbc 5.0-34.0, Pro: 3.0-15.0, GJy : 2.0- 
6.0, Ala: 3.0-6.0, Cys: 3.0-14.0 Val: 2.0-8.0, Met : 0.0-8.0, He: 1.0-5.0, Leu: 6.0- 
10.0, Tyn 2.0-4.0, Phe: 3.0-5.0, Lys: 1.0-14.0, His : 1.0-5.0, Arg: Z0-15.0, Trp: 0- 
1.0. 



[ft** 6 ] > zflsiz&-3 < y;u^ -X 
7U=i— ?;u^ I — x. 2T^£ I — x^n— x. 

h-X: 0.5 —5%. f+XhP-X: 10—20 
%. dp2: 35 -60%. dp3:10 -25%, dpn/^JU h*x* 

7h«j>s: as c%t*tti»BifiMMfc*) it 

[HfsfcUisJ JsiT0)aB. -Tftto*. 

^ I&i;/$fcli7 5 / i: ^ 

LT. 

C<DSH-SS8>Lt8iLtLT-fV7^778i*X 

itLx. >£— jbSfettSt?— ;u&a» 

"«S»fifc(lagerinRr U 
[S*«9] -ttttt* 

7*-BS$SftlL, 



<bLT. yy — >e— ;u*fctt«e— ;u£#. 
d<D^B**tfct*-;u*. HttMt=l*tfcMtl=<S:y« » 

[o O 0 1 ] 

rju=a— ^tttma>»*<D#» 

glSLfc (malted) ***fcl*/J*««B U ^fcii^CC 
^oTIiCttfcgiJl^Stjto^^o -tLTSrtCwort) £ L 

r?&tflt* A: -MKMHftll £ # « 0 
[o o o 2] 

[0 0 0 3] «5lC£«IS«9a>aX : H»l*. 
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[0004] ^zfa^^v^-r^ummom^ 
14. f>^^sMi;^^^i^itfc§ 0 

B&tf/j^ft^^F Ki^»*-r-&. 
[ooo5] »&tL«x»a. »tt<DK»-r*a«i=J: 

*tf*ycft<* &W:&tfi|x&&f E rC7>£Iii (IML 

(KM. ML tt4ftaK4>t00>Bd. flk±«icj: 
SffejLT**. ftifftif) ttft*Lt, *fc 

»*a>*+#ft*fci*a«a>M. ftifftif) 

y, •<oKib«sit^ri^ 

[0 0 0 6] ^»ic*»o>-a<D®[eA<igi 

<o 

[0 0 0 7] KXLfc*X£!ft#LT -y«JXh" tff 
6*1* C 5 LT#£*tfc7kf£<&X*X£#grr£ e -CD 

icBtu ?y—>bf— ^sfci*se— A*«it«. -<z>* 

BLfcbf— JU€« -«WlCttak*Brc«ky»jS(maturin 
g)*fctt«S»fiE(laBering)-r*. * Lt»6*lfc fcf- 
A/^BfflU »Bf (pasteurize) Lf LtSgt^o 
[oooa] f-;u<DS5t OSt) 0O«4in«:Stta>A 

b« os«77vao8at. £<a>^<b£ git 

*(D«Si:fi. "J ftifftif) 

$^*&tflBJtt<DM<b. E*a>»»atfJBKa>Mft. ft 
if**) . y>:/>&tf*>/**ii©««a>»** BB 
a^B*a>^Stt<b (XBtttoC^ Si^tt, fti: 

fti:) . *H-o>»aMkt,^Te-;ua>*namzB*» 

[0 0 0 9] aH-S5fi^a-fexl*M?>AM^*«lcB*» 

M^s*i*»*, ttmatfBBftifs^t? 

■Jfltt. B3ftaBa>*»^«T?fc*4:i*3cit,B 



fiwt'fc^, an-saoM** ( K7'r>^) 14 
7a;8, /j*sft*?*h\ ftifftif) fi.t/B#cDfc:tf> 

0)««»*i: t4b*aftil««BlcB*»**-i:tta 

[ooi o] fta<oJH«ia>»rtT»ffr**t*i8y(cj3i^ 

<fc^T*g<7)-^£*ftlzS#»;La C i: liKlcttB£ 

Bft£*<fe*. »*l<i*. c*Lt>cosijii»ii. wmic 

Lfc*r»li**^ ^ vzLlzJtax &*L* LT vn *y 
:/l4. «aftCcSH-(^*nx.6*t*o C*L6<7>S3tfflIiJI^ 
#CD{£^(4. »€»*t*^jS»A^ JMEFft*. ftatf*4 

ft **rr * c t *<«BE**L*<k d icsatiR < mm+ 
[ooi i] -56-e«Aa>anft#-r«e-;utBa-r 

Sfctt<Dffl«T«*ft*ft*M*L «fc 3 i:^4* < COW 

Ta>fUfrtti=Ma***i/ci*5. 

[OOI 2] 3fcg#irm4, 165,388 #14. SSLfc*X 
<B-S3 (25%£-t?) £. ««Lfc»<k**-C«#ftx. 

ft < i: *i2%a>* »«#«*rr **b»*s* 

»»r*-i:r-*oT»fi**t4. 

(4. Jtof&|ira)^*(*s<D^cDmM^ Ansfctfecoi^lMi 

(D*£0)lia)»1.4 ~tti.75«i:ft*e£*-cca)*: 

«^»«^*o)ic+»3S:ajsiz*-ejp»**L*. 

[OOI 3] *H»ffr»5. 273, 762 #14. SSLfc** 

£WS»L fc5lM*C<D«fc3ftH#**&B»**t*:** 
•>0 7^ £S£B ^t^ciri^ot bf-rt* 

«UM-**afel3Bf*. -C-CI4. B»**tfc*B© 
-ffl LA^«*tfc5L 6*tft t>o 
[OOI 4] BB4#frttB^M%93/l9160#(4. **3b^ 

BttB-C»»**t. *LTCa>»»S*tfc*B^&«iB 
H#*B#lfr«Ci:fzJ:-3T»«-r4. CCDWtti®^ 
14. *lO)f>^>&tf*ia)SiK, *>/<^B. tK'J 
7 * S —Jis&lfiP- <y;U*>£^*K 150 -300 //m<7> 
8S*»ft. »*fc-Bl=B»ffl«»i:LTttffl**l 

CDtCO^g^Sx^)fc^lcffi^$*l^o 
[0 0 15] ^^>5f1#»NL 1327104#tt^ ^rf^SSig 

r*fcae>i=. *>/wa»»B*w^7x*- ubb 
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:^5l:lt, *BttK*ft»£SI«BttK*<tifc±: 

[0 0 16] Lfr L. ZtLfcttlMtli* ji^OBit^P 
[0 0 1 71 

[ooi8] sh-i*. y;bp— XvP^^ft^fa>a 

ftaSI*»»lc*^< t(Z>t?*-6. «*fc«8i/P^/^(DM 
/S&tf 7 S >/ B/'J^^* KO)«Jfil*. «BI-ttffl-T * 

[ooi 9] K*ft«B<Dfflai*tt»a)pafcyi=*»* 

■c*4. tf— ;u*-f ^(Dtt»*»3Sr*<DlcBa-cfc4 
*60%O«l«ai»«*t?'<# , C*iCfcMI«Lfc. 

e-;uB«ic<fe-Dra»**L«*Btt«»i*. ^;u=i — 
x. I — x. h— x^p— x, ^;uh 

*B3Sf-6a)lcffiffl4*t*B«<D«Iz < >:or«fcL». 
[0 0 2 0] 75/8/'M^f KOBriEI*. ffi^-T^ 

#^-r^^aics^^H^p *?£l<i*. cam/si*. 

^u*5>B* -fe'J xut-X 

-il,B«l=J:««B*?rtl^-r«fl!)lc+»tt*a>-Cfc* 
[00 2 1 ] B«fB*aiZ*-3T»&*t 

« fcf-;u$r -< ^WftlziHT *. 

[0 0 2 2] 



[**W0)BMatt?B] *s&ffii* % 100 %* 

[oo2 3] z©»H-ft«»&tf)MPLfcfc. 6IS£aa 
ierca)«7t**B*-fr*. -*tiw«< ^p-fex(i. ii 

«5U**<D3titt "Malting and 
Brewing Science J. S. Hough (2 vol.) (1982)". "Mouter 
ij-en brouwerij technologic G. Baetsle, (1984) " X. 
If "cursus Mouterij en Brouwerij, S. Samay (1998)" 

[0 0 2 4] *«»Bilr<>: o tB** *14 -f 

H-SBStSBS^iSx* y -;u&tf3B4bffi*l=:e 
<bLT. yu->f-^fcliSt-^S»; c<&*B 

Lfc e-;u*. -BtticiiftjeBicfc y 

[o o 2 5] *9BW*. grt^fc^m^K^b^S^^ 
^<t(0t'fc^)o B*WB*«M*L**i* 

C*l££ioo %1?JS»£ LTffi^Lfcii^liS: 

y;un-xi/P^^i:. BS<D«fiS**eSl^tr^ 
t*<jii^£S*ifcp m<-<^-^i^. C<DJ:5a«a«1*l 

[0026] y;H3— x*>p ^ ^li-rv^v^^tt^tt 
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[00 2 7] T>?>tt* R**Blr«fflT#**5lZ 
ft £ US * -C 7 £ P -X R UT 5 P K S ^ > £#fl?"T 5 

[0 0 2 8] SSI*, Ltf^X KP-X, ? 

K*ft*'*KC**a»tf**. l*U -?;uh-x<7> 

3>(catabolic repression) If 

Utt^^tft^o C<D$H*I3\ dp1-dp2-dp3 (dp= S 
<h LTa**l**»tt*»*40-90%<D»J'&-e# 

[0 0 2 9] *9tmo£—J1'*<( ^ttS<DS3tl^®L"C 
lN^Ct^t>^ofc. i/n^:7a>«7Mbtt«J8tt* tf— 

?;u£ h-x. tf?^ h-x, x^p- 
^r;u — x&tf^;u h MJ^—xo)?*,^^ 

[0 0 3 0] *«wo*a*fT3a>(ziBL/i:a*ft»<D 



:?;u$ I X 0.5 -5<3 

f^hP-X 10-20% 

dp2 35—60% 

dp3 10-25% 
dpn/^;U Kt^X h 'J >^ 



[003 1 ] JUT<DHJ£«|-effifflLfc*#£<Z)i/P^^ 
(Cerestar C^rSweet TM Mu i516) l£&T0)Mj££^ft~& 

Asx: 2.5-8.0, TTir. 2.0-5.0, 



% 80 

T*X hP-X^l 51.3 

f^hP- X 12 

47 

7;uhh'Jt-X 16 

cfcys«a>ffl 25 

tt) a^6«mU-rcfc4<"C**4^ fiL^*i&A^ 

[0032] *>/^f!i§i#ii. i££-5£<7>7H=y&*& 

j££*Tf -S^T-fc&o 7X/^^>8, 7X^7*> 

[0 0 3 3] 7S^lt ffii£JB*^£«-*<J>&CD50 
% £ fc? — ;UP»A<5HRT * fttDWlCfcoT^?^ 



SOU— : 7X/^4r>&. 7X^7 

>f;U— -^C : ^'Ji/>, 7I-/1/77-X ^Pv 
h'J^h^T>. 7>^E-7 
: ^P U > 

[0 0 3 4] 
Ht2] 

Scr 4.0^5. Gbc 5.0-34.0. Pro: 3.O-15.0. Giy : 2.0-6.0, Ala: 



3.0-6.0, Cys: 3.0-14.0 Val: 2.0-8J), Md : 0.0-8.0, lie: 1.0-5.0, Leo: 6.0-10.0, Tyn 2.0-4D, 
Phe: 3.0-5.0, Lys: 1.0- 14.0, His : 1.0-5.0, Arg: 2.0-15.0, Tip: 0-1.0. 



iz-ttt^^^&^cDK&^P-f v>SfiSCtt.\ 

ISI42.5 -7.5% ($£11830 -CftU. 
M18-25%(w/w) „ 7SyBl.25-1.5%Mf>^> 
2.5 -5%£^t,\ CjUMEl-* il7cll20-30%. 
h-9">18-25%. £?;u*i:>1 -1.25%. ?IK2.5 
-7.5 %. &lfm&<Dtzit)<D&<<D®LRmm (*;u*>^ 



%. 



A1.5 -2.5 %. ^vOAO. 15—0. 2 
15-0.4%. U>ffi^1-3%) ti^o -tf>* 

"7 a if -f A(Urnamizynie) ; ^ U— /<— +f-< A (F I avourzym 
e) :X^;U>1f-<A(Stem2ym) B5026 ; XT^UV+f-fA 
B5021: X Slf-f A (Sum i zyme) FP ; ~J P ^ K (Promo 
d)192P) l^oTMLfco ^tt^x.. C(D>§jftl4. 3§ 



(6) 



*#§§2 001-37462 



gH-1 'J V h;U^fcyatK7SyS*(Free Amino Nitr 
ogen) a<100 ~200mg tz£: €> £ O \Z @ fifo ±IB<75^S 

[0035] tttkom&it* m*ittoWft<n&&LRif 

2 >/<^HH»(D«fifclc» LTfkfia>*l»A<*S - t X 

[oo3 6] **ma>ys»t*+ tta>B*«*M-*«*r- 

B£^n'to;U*tttt*£&S£ L&Ua&l=BJM4ttB 

I*. ^ti*<D±Xtf4k&Ul J <DktiiZ> 0 
[0 0 3 7] £fc. **W<D*ai*<*:yJSftMT?ft5C 

*C*Htt»lcS»rz|Ha*iSit*. *fcft«63b«S6«BI« 

SSffll^fciftll «*W«LfcRl::*B^n-fex*» 
[0 0 3 8] 3Elz**ai4. it* 

*i*iH»-r*a)^*yA»"cft4a>Tf. wBttic*i«fcy 

a*L<ftl*B*S13L 7;u:7 7&;sttf 

nai*tt<« j&«fia£ LTotf— ii/©3^fty *y a» 

[0039] *S£f8<D2r;£ii, »»©tf— ;u«mtt£« 

[0040] 3Mew<DSft*JUT<DSis«i-M*-r*. 
[0041] §&m&xf*o>2uztsi<&mt. 

*T « d <t -t L xnStStfSififSi t> A: C t £ Bl* 
[0 O 4 2] 



' «g«afc(high gravity process) ^ffll^fe g-;U»3S 
y^3-Xi/D^^32kg (|£R**(ds)"C81*K SIDE. 
CERESTAR 01635A: LT»»ttU:A*Rrtt> * 
f£?g;$125 y^h;K 4%ds) fc^U>KLfc. C(0;*g 
^ifejer. ^^^X^fX40g (PhiC02 1996-Pfizer) £2J0 
*_£o pH$5.2lcffljEU fLTfe^ 7 EBC IzfiLtSl* 

[0 0 4 3] CO«tttfflLf:9 9 IV 

$ 5>&U^X/<^>afetfl-^ft&<&**ttB;fttf a 
&tfg»*tt07 5y»SMi:t 
^»tf 4%dsfl)ttJ»H»«5««***LA^o*>/<^K 
£l8%(w/w) $fc\ /]>SI»3b^<D$e*atti«3-efcofco 

*S»*<»?>*lfc (*>/<*»100 gSfcyCDgft) :As 
x:5.7(3. 5-7. 2), Thr :3. 3 (2. 6-4. 5) , Ser : 6. 5 (4. 2-6. 
1), Glx: 18. 2 (5. 9-32. 9), Pro : 8. 4(3. 3-14. 4) . Gly:4.5 
(2.8-5.6), Ala:4. 3(3. 6-5), Cys:7. 5 (3. 5-12. 8) , Val: 
4.4(2.2-7.3), Met 3.2(0.4-7.9), I le: 2.8(1.4-3. 7). 

Leu: 8.5(6.7-9.6). Tyr: 2.5(2.2-3.0), Phe: 3.9(3. 
2-4.5), Lys: 7.9 (1.5-12.3), His2.6 (1.9-3.8), Ar 
g: 8.0(2.8-14.6), Trp: 0.2(0-0.5) „ 

[0 0 4 4] ^<r> "Bit" tiftniMBLfc. io°ciz;^ 

»Lfc&. C1<7)^H-(7)SSI416 0 P(plato)T*fcy . Cjt 
£14° P *T?#E*Lfc« 

[00 4 5] C0>Xt1-|=« 1.3kg/hl<DflJ^T?-9-^*nV 
-f-feX • 2) — / \— > (Saccharomyces carlsbe 
rgensis)0*SB»»»lLfc. CKDSH-fcSEB* 
tK^^eIAL. * LT11.5 a C(Dfiia-ei9BIHl*BLfc. 

[0 0 4 6] *B*L #t,tifct:-;U^-1.5 0 ClZ^T*^ 

[0 0 4 7] 

y;U!3— Xi/D^^23. 4kg (80%ds: 51.3DE. CERESTAR 
01516i:LrSmMlcA^Rl^) ^^1*11 
lc$t?»*176 U*yh;U (^4%ds) ^^U>KLf:o 

^^77 ■ V^^A(Hal lertau Magnum) $ijnx./z 0 
[0 0 4 8] CCDjg^tepHl*. 5.2 OlStt^o 
[0 0 4 9] zo^JT-ffifflL/c^V^^^iSli. 9)\> 

t\ /ha»^&o>*e7Kaai«iT»a&ofc. ca>7Ktttts^icD 

S:^©^»^^^»4. 2.5 -7.5 %6sXh l ). C^lli^ 
>/N^M18-25%(w/w) % 75/81.25-1.5 %. T> 
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^>2.5 -5%. it7C«20-30%. 'Oh-*>18~25 
% % — $ iVh > 1 -1.25%. ?L&2. 5 -7.5 %. "f 
h'J^A0.2 -0.3 %. -2.5 %. V?** 

V^AO. 15-0.2 %. &SI0.5 -1%, Bl^O. 15-0. 

ic^t;^^. 4$5£cD*>/^ft#8?Pi*i 

A: 7L/-A- If-fA; A B5026; X^fJU 

>+f^A B5021; XS-tf-fA FPl^Q^E^ K 192P) 

«T5/B*A<100 -200mg £ fc**? tc @ 
CCD^ScDgifi&JII*. a*L<ttt^^K*A<»56 
2ft^oM/hIECDm<Dffi&7S- 

[OO 5 0] CCD "^rt" $1 B#M*BLfc. 

[005 1 ] co^?t^. »ffls»ca-rmir3fc*tt* 

S ;t I* c 0) ^ip^g -e aft * £ *t £ o 

[O OS 2] 15°Clz£T*;t£PL*:&. CCDB& LfcSrt 
<D®gl*12° P rfeofco 

[0 0 5 3] COSrH^, ^#—B^.( lager yeast) <D 
-tfv^lCl^^-tzX ■ -trUbf^i^a. (Saccharomyces cerev 
isae) ^SS^AQLfco 

[0 0 5 4] CCD^;t£. ^^CDH^T'UBPbI, J^Hf L 

[0 0 5 5] z.<om^tttc "tf— £tf*£p 

L, ^LTO°cr*1 ®rpmfi£Lfco 

[0 0 5 6] CCD&j£8FI8CD&. C(De-;U*^*IW^ 

[0 0 5 7] ccD§S a a n l*. SSSfc "=?15—\i-)V Bfc$ 
ffj3 

y;U=3— XvP ^^20kg(80 %ds; 51.3 DE. CERESTAR 

01516 t^xmrntoi-A^m) z^jommms 
o vvhjui 3Ki6. s %ds> Rvmm&.mLt-^ji'hT* 

Xh'J>1kg (CERESTAR 01910) t^U>KLfc e 
[0 0 5 8] Z(D?l^<7)pHl*5.8 (Dfl££Wr&o 
[0 0 5 9] C<D0lJTM£ffiL*:*>/^SIS;«li. 



i/»&if(0SS- &^Mt(7)7 5yS$iIl:t 
t,\ /J^t»^ba>«7Ktttti^T*fcofco C(D7K«3a5«3CD 
$£^J&«3^*r3Mi2.5 -7.5%dsT'&y. C*U;J:$> 
/^Stl8~25%(w/w) . 7 5/&1.25-1.5 %, T>Z? 
>2.5 -5%. il7uS§20-30%. h+J->18~25%. 

-1.25%. ?L®2.5 -7.5 %. ^h»J 
^AO. 2 -0.3 %> *»J«5A1.5 -2.5 %. 
AO. 15-0. 2 %. ^0. 5 - 1 %. JB&&0. 15-0. 4 
%. 'J >B1 ~3%£^tTo C<D£>/^f££gSC:^ 
t?»*f*. ^<&*>>^fC#<8B?SI C^£+f-fA: 
"7 U— if -< A: X^^U>if-f A B5026: ^fil/>^ 
•< A B5021;X5if>f A FP:^P^E^ K 192P ) Sflll* 

taiLfc. z^tttauftBft-exiirsyM 

BUS*?? K&tfWSttB^T-S^V/^S^^fcti^ 
•Cfcofc. BBtt«>**a>»H"i «J ? KJUBfcyaiBT 
£/M^/><100 — 200mg ££:<5>c*:5l::g*I£*t£o -CD 

[oo6o] ccd -mft- zimmMft^tzo 
[0061] zo>m>»mm<nmt>v\^ ^v7^?i 

[0 0 6 2] C<D^H"£. »»SB*#LTlt««BS 

[006 3] 15°ClZJft»Lfctt. CCDP^LfcSH-CD® 
gli12° P "Cfcofco 

[0 0 6 4] ccoXH-lw. SIScD-y-^n^-f-b: 

X - -fe U tf V is J- (Saccharomyces cerevisae) 
[0 0 6 5] CCD^H"*12°CCDp^T*12Sr B 1. ^SL 

fee 

[0 0 6 6] 3Sg&. CCD "tf—JU" LtO 

[0 0 6 7] coBAfflntt. c<oe— 

[0 0 6 8] CCDSa D n(±. Ifift " 7 tf -;U" 



